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7KHSUHVHQWHGGHYLFHH[SORLWV WKLVFKDQJH LQ WKH UHIUDFWLYH LQGH[ WRGHWHUPLQH WKHDOFRKROFRQWHQW LQ
OLTXLGVDPSOHV)LJLOOXVWUDWHVWKHZRUNLQJSULQFLSOH8VLQJDJODVVILEHUFODPSHGLQWRDQLQWHJUDWHGILEHU
JURRYH OLJKW LV JXLGHG IURP DQ H[WHUQDO OLJKW VRXUFH  QP DSSUR[  P: RQWR WKH FKLS $Q
LQWHJUDWHGZDYHJXLGHHQVXUHVGHILQHGOLJKWFRQGLWLRQVOLJKWDOLJQPHQWDQGGLYHUJHQFHRQFKLS7KHPRVW
HVVHQWLDO SDUWV RI WKHGHYLFH DUH WKH DLUPLFURSULVPDQG WKH WZRPLFURIOXLGLF FKDQQHOV'HILQHGE\ WKH
VKDSH RI WKH SULVP WKH WZR PLFURIOXLGLF FKDQQHOV DUH KLW E\ OLJKW UD\V ZLWK GLIIHUHQW LQFLGHQW DQJOHV
'HSHQGLQJRQWKHUHIUDFWLYHLQGLFHVRIWKHDQDO\WHVLQWKHFKDQQHOVDQGKHQFHRQWKHLUHWKDQROFRQWHQWVDW
WKHVHVROLGOLTXLGLQWHUIDFHVLQFLGHQWOLJKWUD\VDERYHWKHFULWLFDODQJOHH[SHULHQFHWRWDOLQWHUQDOUHIOHFWLRQ
ZKLOH WKH UHVW LV SDUWLDOO\ WUDQVPLWWHG %RWK WKH UHIOHFWHG DV ZHOO DV WKH WUDQVPLWWHG OLJKW UD\V DUH





7KH GHYLFHV ZHUH IDEULFDWHG LQ SRO\GLPHWK\OVLOR[DQH 3'06 XVLQJ VWDQGDUG VRIW OLWKRJUDSK\
SURFHGXUHV)RUWKHIDEULFDWLRQRIWKHPDVWHUGHYLFHVDQHZUDSLGSURWRW\SLQJWHFKQLTXH>@ZDVXWLOL]HG
IROORZLQJ WKHSURWRFROGHVFULEHGE\:HEHUHWDO >@7KLV WHFKQLTXHEDVHGRQGU\ILOP ODPLQDWLRQZDV
FKRVHQ WR DOORZ IRU D UDSLG DQG FRVWHIIHFWLYHPDQXIDFWXULQJ $OWKRXJK QRW UHDFKLQJ WKH UHVROXWLRQ RI











RQ WKHVXEVWUDWH HJ VLOLFRQZDIHU$IWHU ODPLQDWLRQ89H[SRVXUHIRUV LVSHUIRUPHG7R LQFUHDVH
WKH DGKHVLRQ RI WKH GU\ UHVLVW D SRVWH[SRVXUH EDNH    PLQ LV QHFHVVDU\ 7KH GHYHORSPHQW LV




UD\WUDFLQJSRRO ZDV GHWHFWHG E\ XVH RI DQ RSWLFDO ORQJSDVV ILOWHU DQG D &&' FDPHUD 7KH FDSWXUHG
LPDJHVZHUHVHJPHQWHGLQWR[HOHPHQWV)LJ$IWHUJUD\VFDOHFRQYHUWLQJVHJPHQWVDQG
ZHUHLQWHJUDWHGWRREWDLQDYDOXHUHSUHVHQWLQJWKHWUDQVPLWWHGOLJKWVLJQDORIPLFURIOXLGLFFKDQQHO)RU










)LJ E UHVSHFWLYHO\$Q LQFUHDVH LQ WKH UDWLR RI UHIOHFWHG DQG WUDQVPLWWHG OLJKW VLJQDOZLWK GHFUHDVLQJ
HWKDQROFRQFHQWUDWLRQLVHYLGHQWLQERWKGLDJUDPV















LQ OLTXLG VDPSOHV IURP  XS WR  KDV EHHQ HODERUDWHG 8VLQJ WKH SURSRVHG SULQFLSOH D SUHFLVLRQ
FRQVWDQWO\EHWWHUWKDQDEVROXWHHWKDQROFRQFHQWUDWLRQFRXOGEHDFKLHYHG7KHVWDELOLW\RIWKHDQDO\VLV
ZDV VLJQLILFDQWO\ LQFUHDVHG E\ WKH LPSOHPHQWHG UHIHUHQFH FKDQQHO $GYDQWDJHV OLNH WKH UREXVWQHVV LQ
H[HFXWLRQ WKH HDVH LQ IDEULFDWLRQ DQG WKH SRVVLELOLW\ RI RSWLPL]LQJ WKH GHVLJQ SDUDPHWHUV PDNH WKLV
V\VWHPDSURPLVLQJDSSURDFKIRUPLFURIOXLGLFDQDO\VHVLQYDULRXVDUHDV
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